We included 685 consecutive previously healthy well appearing infants younger than 3 months with fever without known source admitted to an Emergency Department without routinely performing lumbar punctures (LP). LP was performed in 198 infants. Of these, 36 (18.1%) showed pleocytosis. Two infants less than 15 days were diagnosed with bacterial meningitis and 47 with aseptic meningitis (6.8%). LP was not performed in 487 infants. Of these, 69 were admitted to ward (46 had urinary tract infection) and 418 were discharged. In this group, we registered 38 unscheduled revisits to the Emergency Department (four aseptic meningitis). All infants did well. It is unnecessary to perform a LP routinely on infants over 1 month of age. The decision to perform the LP in previously healthy and well appearing infants with fever without known source attended by an experienced paediatric emergency physician can be individualized with no subsequent adverse outcomes. This approach may lead to under-diagnosing nonbacterial meningitis.
Introduction
Serious bacterial infections (SBIs) occur in 7-15% of febrile infants younger than 3 months [1, 2] . One of the challenges faced by emergency paediatricians is to properly identify patients with a high risk of developing SBI, as well as bacterial meningitis (BM). Aseptic meningitis is mainly caused by enterovirus and it is related with a good prognosis. However, patients with the greatest risk of developing sequelae linked to enteroviral meningitis are both neonates and immunocompromised infants [3, 4] .
Consequently, many guidelines include lumbar punctures (LP) for young infants with fever. In fact, the American College of Emergency Physicians recommends LP on all infants younger than 1 month with fever [5] . These recommendations, however, are not followed by a significant number of paediatricians [6] .
In recent years, the prevention of the perinatal Group B Streptococcal (GBS) disease and the pneumococcal vaccine has decreased the incidence of certain types of SBI in these infants [7] [8] [9] [10] . Consequently, it might become necessary to readdress several classical recommendations.
The aim of this study is to describe our experience in the management of previously healthy well appearing infants younger than 3 months with fever without known source (FWS) admitted to an Emergency Department (ED) without routine LP.
Patients and methods
We carried out a descriptive study including all previously healthy well appearing infants younger than 3 months with FWS admitted between 1 September 2003 and 28 February 2007 to a Paediatric ED of a European tertiary teaching hospital with an annual figure of approximately 60 000 children. Children taking antibiotics before being brought to the ED were excluded. Data were prospectively obtained from our registry of infants with FWS younger than 3 months. Infants not admitted to hospital were followed up by phone. 
Management of patients
All previously healthy well appearing infants younger than 3 months with FWS are assessed by a paediatric emergency physician in the first hour after arriving in the ED. Urinanalysis, complete blood count and blood culture are recommended. A vast majority of our patients are admitted to the Observation Unit for less than 24 h. We recommend LP for all previously healthy infants with FWS under 15 days; consideration must also be given to performing LP on infants between 15 and 28 days; they should also be carried out individually on infants over 28 days based on their clinical status reported throughout the observation period and on results of ancillary tests (white blood cell count over 15000/mm 3 or less than 5000/mm 3 ).
Statistical analyses
Data expressed as a mean and standard deviation for continuous variables or numbers and percentages for noncontinuous variables. Continuous data will be compared with the Student's t test. Noncontinuous data were examined using the w 2 test or the Fisher's probability test. The SPSS 15.0 for Windows (SPSS Inc., Chicago, Illinois, USA) was used for all statistical calculations. Statistical significance was defined as P value less than 0.05.
Results
In the study period we admitted 813 infants younger than 3 months with FWS. Of these, 128 infants were excluded (94 were not previously healthy, 33 did not appear well when admitted, one was taking antibiotics). Finally, 685 infants were included [379 (55.3%) male]. Table 1 provides data in terms of tests performed, final diagnoses and disposition of patients relative to their age. The rate of SBI was significantly higher among infants less than 29 days old (20.1%) compared with those older than 4 weeks (12.6%, P = 0.04).
LP was performed on 198 infants. Figure 1 describes LP relative to age groups. Pleocytosis was found in 36 infants (18.1%). Two CSF bacterial positive cultures (Listeria monocytogenes) were found in two infants less than 15 days. Enterovirus was isolated in 18 infants (nine without pleocytosis).
LP was not performed in 487 infants. Of these, 69 were admitted to the ward (urinary tract infection in 46) and 418 were treated as outpatients without antibiotics. In this group, 38 unscheduled revisits to the ED were reported, mainly by persistent fever and seven were admitted to the ward (four aseptic meningitis).
Compared with older infants, those younger than 1 month were significantly more likely to have undergone a LP (65.3 vs. 20.8%; P < 0.01). All 685 infants did well. No acute complications were reported in infants with aseptic meningitis.
Discussion
The results of our study reflect that management of previously healthy well appearing infants younger than 3 months with FWS in an ED is possible to be done without routine LP if assessment by a paediatric emergency physician is readily available, if patients can be observed for several hours and close follow-up by a primary care paediatrician is arranged.
Many hospitals have encouraged extensive diagnostic testing, hospitalization and antibiotic treatment of all infants younger than 60 or 90 days with FWS. This approach involves significant costs and morbidities and different management strategies have shown good sensitivity and negative predictive value, although less in infants younger 1 month [2, 11, 12] . This situation, however, has changed over the years and the prevention of the perinatal GBS disease has proved to decrease the rate of invasive diseases caused by GBS [7] [8] [9] . In our study, no GBS was isolated.
It should be assumed that infants less than 28 days with fever have developed SBI [5, 13] . In our series, the incidence of SBI was found to be higher in this set of patients and there were two infants aged less than 15 days with BM. Infants aged 1-3 months are also at significant risk of developing SBI. Consequently, laboratory evaluations including routine LP have been strongly recommended [13, 14] . Bachur and Harper [2] found a very low incidence of BM in infants at least 25 days who appeared minimally ill and had temperature lower than 38.61C. These findings are supported by our study, as we did not see any case of BM in infants older than 15 days. In addition, management without LP was possible in nearly 75% of infants between 29 and 60 days and in approximately 90% of the infants over 60 days.
The absence of routine LP may under-diagnose nonBM.
No infants managed as outpatients without LP developed BM and no acute complications produced by enteroviral meningitis were found. This fact supports that it is safe to apply outpatient management to selected infants without LP.
Our study has certain limitations. Sample size is too small to identify which patients must have the LP performed but, however, this was not the aim of the study. Not all infants underwent a LP; although the follow-up did not detect any patients diagnosed with BM or symptoms owing to complications associated with viral meningitis.
The study was performed in one ED only and a multicenter study would probably be much more accurate. Care for infants under 3 months was always provided by an experienced Pediatric Emergency Physician and this fact may cause a bias as regards the inclusion of patients as physical examinations are possibly more accurate in terms of identifying infants who do not look well.
We believe that it is not necessary to perform LP routinely on infants above 1 month of age. We propose that the decision to perform the LP in previously health and well appearing infant with FWS attended by an experienced paediatric emergency physician can be individualized. Not to routinely perform CSF exam may lead to under-diagnose nonBM. Well appearing young infants with FWS Mintegi et al. 169
